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Setup of the Experiment and Principle of Measurement

    : Beryllium stop target within spin precession magnet

    : magnetized Vacoflux foil within iron return yoke

    : calorimeter consisting of 127 BGO crystals
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z

Pe-P
2T

T1
P

ωt
Pµ PL

kµ

γ

ϑ

γ ψ
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a = (67.1 ± 7.1)  10 -3  0° ≤ a < 22.5°  x

b = (-206 ± 7.1)  10 -3  10° ≤ c < 11° x

a = (-69.7 ± 7.1)  10 -3  180° ≤ a < 202.5°  x

b = (221 ± 7.1)  10 -3  10° ≤ c < 11° x
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Measurement of the Longitudinal Polarization

using information about position
on magnetized Vacoflux foil
(determined by tracks reconstructed
from drift-chamber data)
where annihilations take place

area on foil taken into account:  1402 mm2

area divided into rectangular bins ( ij ),
17 bins in x- and y-direction, respectively 

Tracks that do not hit the center 
of the foil 'see' a longitudinal component PLe- 
of the polarization of the electrons in the foil. 

This PLe- can either be parallel or anti-parallel  
to the positron polarization : 

Pe+Pe+

Pe-

Pe-

P
e-L

P
e-L

anti-parallel parallel

α

Wulf Fetscher E-Mail: fetscher@psi.ch
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Longitudinal Polarization PL of the Positrons

annihilation cross section depends 
on relative orientations of spins;
it is larger if both spins 
are anti-parallel

Asymmetry:

number of annihilations in bin ij 
for positive foil polarization

total number of annihilations 
for positive polarization

same for negative polarization

        :
 

   :

 

     ,  :

Aij =

nij

N

nij

N

+

nij
+

+

nij

N

nij

N

+

+

N+

nij N

+

where

A
sy

m
.
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       • angle α
       • elektron polarization in foil 
          (P

e-

  = 7.2 %)
       • analysing power of 0.79
       • background factor of 0.75 
          (backgr. ratio 25 %, mainly 
           due to bremsstrahlung)

x-Position [mm]

L
P

Institute for Particle Phyysics
  Eidgenössische Technische Hochschule
Zürich
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PL = 1.09 ± 0.15 
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